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Abstract of the Disclosure 



Described is the use of surface-active alkyl 
glycoside compounds as ecologically compatible emulsi- 
fiers of the W/O type and O/W type, respectively, in 
fluid and pumpable drilling fluids and other fluid 
drilling-hole treatment agents which comprise a con- 
tinuous or a dispersed oil phase together with an 
aqueous phase and which are suitable for an environment- 
ally acceptable exploitation of geological resources, 
for example oil or natural gas deposits. 

The invention further relates to inverted drilling 
fluids which are suitable for a non-polluting exploit- 
ation of geological resources and contain a continuous 
oil phase and, present therein, a dispersed aqueous 
phase together with emulsifiers, further conventional 
auxiliary agents such as thickeners, fluid-loss addit- 
ives, weighting agents, water-soluble salts and/or 
alkali reserves, said inverted drilling fluids being 
characterized in that they contain surface-active alkyl 
glycoside compounds of formula (I) as emulsifier or as 
an emulsifier component together with an ecologically 
compatible continuous oil phase. 
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UTILISATION DE COMPOSES TENSIO-ACTIFS A BASE DE GLYCOSIDE ALKYLE DANS DES FLUIDES DE 
FORAGE A BASE D'EAU ET D'HUILE ET AUTRES AGENTS DE TRAITEMENT POUR PUITS DE FORAGE 
USE OF SURFACE-ACTIVE ALKYL GLYCOSIDE COMPOUNDS IN WATER- AND OIL-BASED DRILLING 
FLUIDS AND OTHER DRILL-HOLE TREATMENT AGENTS 



(57) 

Described is the use of surface-active alkyl 
glycoside compounds as ecologically compatible emulsi- 
fiers of the W/O type and O/W type, respectively, In 
fluid and pumpable drilling fluids and other fluid 
drilling-hole treatment agents which comprise a con- 
tinuous or a dispersed oil phase together with an 
aqueous phase and which are suitable for an 
environment- ally acceptable exploitation of geological 
resources, for example oil or natural gas deposits. 
The invention further relates to Inverted drilling 
fluids which are suitable for a non-polluting exploit- 
ation of geological resources and contain a continuous 
oil phase and, present therein, a dispersed aqueous 
phase together with emulsifiers, further conventional 
auxiliary agents such as thickeners, fluid-loss addit- 
ives, weighting agents, water-soluble salts and/or 
alkali reserves, said inverted drilling fluids being 
characterized in that they contain surface-active alkyl 
glycoside compounds of formula (I) as emulsifier or as 
an emulsifier component together with an ecologically 
compatible continuous oil phase. 
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Abstract of the Disclosure 



Described is the use of surface-active alkyl 
glycoside compounds as ecologically compatible emulsi- 
fiers of the W/O type and O/W type, respectively, in 
fluid and pumpable drilling fluids and other fluid 
drilling-hole treatment agents which comprise a con- 
tinuous or a dispersed oil phase together with an 
aqueous phase and which are suitable for an environment- 
ally acceptable exploitation of geological resources, 
for example oil or natural gas deposits. 

The invention further relates to inverted drilling 
fluids which are suitable for a non-polluting exploit- 
ation of geological resources and contain a continuous 
oil phase and, present therein, a dispersed aqueous 
phase together with emulsifiers, further conventional 
auxiliary agents such as thickeners, fluid-loss addit- 
ives, weighting agents, water-soluble salts and/or 
alkali reserves, said inverted drilling fluids being 
characterized in that they contain surface-active alkyl 
glycoside compounds of formula (I) as emulsifier or as 
an emulsifier component together with an ecologically 
compatible continuous oil phase. 
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Abstract of the Disclosure 



Described is the use of surface-active alkyl 
glycoside compounds as ecologically compatible emulsi- 
fiers of the W/O type and O/W type, respectively, in 
fluid and pumpable drilling fluids and other fluid 
drilling-hole treatment agents which comprise a con- 
tinuous or a dispersed oil phase together with an 
aqueous phase and which are suitable for an environment- 
ally acceptable exploitation of geological resources, 
for example oil or natural gas deposits. 

The invention further relates to inverted drilling 
fluids which are suitable for a non-polluting exploit- 
ation of geological resources and contain a continuous 
oil phase and, present therein, a dispersed aqueous 
phase together with emulsifiers, further conventional 
auxiliary agents such as thickeners, fluid-loss addit- 
ives, weighting agents, water-soluble salts and/or 
alkali reserves, said inverted drilling fluids being 
characterized in that they contain surface-active alkyl 
glycoside compounds of formula (I) as emulsifier or as 
an emulsifier component together with an ecologically 
compatible continuous oil phase. 
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USE OF SURFACE- ACTIVE ALKYL GLYCOSIDE COMPOUNDS 
IN WATER- AND OIL-BASED DRILLING FLUIDS 
AND OTHER DRILL-HOLE TREATMENT AGENTS 

The invention relates to the use of selected 
emulsifiers having an increased ecological compatibility 
for the production of fluid dispersed systems which are 
present either as w/o inverted emulsions comprising a 
continuous oil phase or as aqueous emulsions containing 
a dispersed oil phase and which, are suitable for the 
technical application within the field of use of fluid 
drill-hole treatment agents. Referring to a character- 
istic example for agents of this kind, the invention is 
described herefnbelow by way of oil-based and water- 
based drilling fluids, respectively, and drilling muds 
formed therewith. However, the field of application of 
the modification according to the invention of auxiliary 
liquids of the kind involved here is not limited there- 
to, while it also includes in particular the areas of 
spotting fluids, spacers, auxiliary liquids for workover 
and stimulation and for fracturing. 

More particularly, the invention substantially 
influences the ecological compatibility of 
said auxiliary agents which are being worldwide used 
today by employing selected and, more t specifically, 
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ecologically acceptable types of emulsif iers. In its 
preferred embodiment the invention intends to use said 
biologically acceptable emulsifiers simultaneously in 
combination with oil phases having an increased environ- 
mental compatibility and especially a biological degrad- 
ability. . 



In the area of liquid sweeping systems for rock- 
drilling to bring-up the removed drill cuttings, the 
so-called inverted drilling muds are of excellent 
importance which, based on w/o emulsions, contain a 
dispersed aqueous phase in the continuous phase. The 
content of the dispersed aqueous phase usually is within 
the range of from about 5 to 50% by weight. 

However, also known are water-based drilling fluids 
comprising an emulsified dispersed oil phase (O/w type), 
the oil content of which nay range from some percent to 
about 50% by weight. O/W emulsion fluids of this kind 
exhibit a number of considerable advantages over merely 
water-based fluid systems. 

The stabilization of each of the selected dispers- 
ion forms requires the use of appropriate emulsifiers 
either of the W/o type (inverted fluids) or of the 0/W 
type (emulsion fluids), respectively. Hereto, reference 
is made to the pertinent literature, for example, G . R. 
Gray, H. C. H. Darley, "Composition and Properties of 
Oil Well Drilling Fluids", 4th Edition, Gulf Publishing 
Cp., Houston, London 1981, especially pages 51. 64 and 
320 et seq . . 
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Today the oil -phases of drilling fluids of the type 
described here and comparably composed other drill-hole 
treatment agents in practice are almost exclusively 
formed by mineral oil fractions. This involves a con- 
siderable environmental pollution, if, for example, the 
drilling muds directly or via the drilled rock will 
infiltrate the environment. Mineral oils are only 
difficult to decompose and are virtually not anerobic- 
ally degradable at all and, thus, to be rated as long- 
term pollutants. Nevertheless, even if these oil phases 
as the main constituent or at least a substantial * ? /'* 

portion of the drilling fluid make a significant start- 
ing point for ecological considerations, an equivalent 
attention will have to be paid also to the other com- 
ponents of such multi-component systems. Here, the 
emulsifiers are of specific importance. Compounds of 
this type, in accordance with the intended use thereof, 
are highly active substances already at a low concen- 
tration which are known to be capable of an intense 
interaction with the vegetable or animal organism. 

The present invention substantially improves 
the working agents of the described . . 

type based on continuous or dispersed oil phases in P|flf 
admixture with aqueous phases, in appreciation 
of the ecological compatability thereof, over the 
working agents of this kind as common to-day. More 
specifically, the invention, for the 

field of use as involved here, provides emulsifiers 
and/or emulsifier combinations which have been £er se 
known and have been described to be environmentally 
compatible to a high degree, while they have not been 
put into use in the field of use. involved here. In the 
preferred 
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embodiment of the invention, these environmentally 
compatible emulsifiers of the W/0 type or of the 0/w 
type are to be employed in combination with oil/water 
phases, where the oil phases themselves have an in- 
creased ecological compatibility and, more specifically, 
are capable of being decomposed by natural degradation 
mechanisms doing little harm to the environment. 



Other than in the operating examples, or where 
otherwise indicated, all numbers expressing quantities of 
| ingredients or reaction conditions used herein are to be 

• understood as modified in all instances by the term 

"about" . 

The invention provides the use of per se known 
surface-active alkyl glycoside compounds ecologically 
compatible or acceptable compounds which, depending on 
their constitution and kind of interaction with the 
surrounding system are to be classified as W/0 
emulsifiers or as 0/w emulsifiers. 

Thus, in a first embodiment, the invention relates 
to the use of surface-active alkyl glycoside compounds 
of the W/0 type and/or 0/W type, as ecologically com- 
patible emulsifiers, in fluid and pumpable drilling 
| fluids and other fluid drilling-hola treatment agents fes 

which comprise a continuous or a dispersed oil phase * : " 3 
together with an aqueous phase and which are suitable 
for an environmentally acceptable exploitation of 
geological resources, for example oil or natural gas 
deposits. 

Of particular importance in this context are the 
corresponding inverted drilling fluids vhich in a 
continuous oil phase contain a dispersed 'aqueous phase 
together with emulsifiers and ~ further conventional 
auxiliary agents . such as thickeners, fluid-loss 
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additives', weighting agents, soluble salts and/or alkali 
reserve- In this embodiment according to the invention 
there is provided the use of surface-active alkyl glyco- 
side compounds of the W/O type as emulsifier or at 
least as a component of an ecologically compatible 
emulsifier system* 

Preferred is the use of emulsifiers based on 
surface-active alkyl glycoside compounds in combination 
with environmentally compatible ester oils, oleophilic 
alcohols and/or corresponding ethers as continuous or 
dispersed oil phase. Here particular reference is to be 
made to pertinent developments by applicant describing, 
in a greater number older patent applications, proposals 
for substituting the previously common mineral oil 
fractions with ecologically compatible readily degradab- 
le oil phases. Thereby, various types of substituting 
oils have been presented which may also be used as 
mixtures. They include selected oleophilic mono- 
carboxylic acid esters, selected polycarboxylic acid 
esters, at least largely water-insoluble alcohols which 
are fluid under the operation conditions, corresponding 
ethers and selected carbonic acid esters. In summary, 
reference is made here to the older 

Canadian Patent Applications Nos. 2,006,010; 2,006,009; 

2,047,697; 2,047,706; 2,009,689; 2,009,688; 
2,051,624; 2,050,935; 2,084,780; and 2,085,610. 
All of the older 

applications mentioned here relate to the field of 
oil-based drilling fluid systems, especially of the W/O 
inverted type. Water-based emulsion fluids using these 
oil phases of an increased degradability have been 
described in the older Canadian applications 
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2,058,636; 2,057,005; 2,057,061; 2,084,780; and 



2,085,610 as already mentioned. 

The invention, in its most important embodiment, 
comprises the use, in combination, of the above- 
described emulsifiers of the class of the surface-active 
alkyl glycoside compounds together with dispersed or 
continuous oil phases of the type described last. 



Detail Pegcript jog pf fckg ipLyenfcipp 

Surface-active alkyl glycoside compounds and the 
preparation thereof have been described in detail in the 
state of prior art, while emphasis so far has been laid 
on the use thereof as 0/W emulsifiers - for example in 
the context of detergents and cleansers. In this con- 
text, reference is made to the DE-A1 38 33 780 and the 
primary literature quoted therein. A more recent 
proposal - cf.. hereto the DE-A1 37 20 330 - provides the 
use, in combination, of alkyl glycosides within the 
scope of the so-called tertiary recovery of crude oil 
from appropriate deposits. 

The alkyl glycoside compounds - as above - which 
are now to be used for the intended use according to the 
invention may be characterized by the following formula 
(I) 




(I) 



wherein 
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R in said formula represents linear and/or branched 
alkyl which may be saturated and/or olefinically 
unsaturated and has at least 7 carbon atoms in the 
moiety R. Preferred are corresponding moieties R having 
from 8 to 22 carbon atoms, 

Z represents one or more moieties of aldoses and/or 
ketoses, among which here especially the hexose and/or 
pentose moieties are to be considered, 

n characterizes the random oligomer distribution of 
the moieties Z. Numerically n represents a number of 
from 1 to 10 on the average, preferably of from 1.1 to 
about 5. Of particular importance are alkyl glycoside 
compounds having the general formula (I) wherein the 
numerical value of n is within the range of from about 
1.2 to 2,5. 

The term surface active alkyl glycoside 

compounds as used according to the invention is meant 
also to include the corresponding reaction products of 
sugars and raonofunctional alcohols. As the sugar 
components in the widest sense there are to be con- 
templated the aldoses and ketoses designated as 
glycoses. There may be mentioned glucose, fructose, 
mannose, galactose, talose, gulose, allose, altrose, 
idose, arabinose, xylose, lyxose and ribose. For the 
preparation of the alkyl glycoside compounds aldoses are 
preferred to be used because of their higher reactivity. 
Among the aldose special importance is attributed to 
glucose due to its easy accessability and availablity in 
commercial amounts. 

The monofunctional alcohols employed for the 
acetalization, more particularly, are the surfactant 
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alcohols having from 8 to 22 carbon atoms as commercial- 
ly available on a large scale, among which native and/or 
synthetic alcohols are usable. Native alcohols are 
known to be obtained from the hydrogenation of fatty 
acids and fatty acid derivatives. Typical synthetic 
components are the known oxoalcohols and/or Ziegler 
alcohols. The alcohols themselves may be saturated, but 
they may be olefinically unsaturated as well. -Straight- 
chain alcohols are of particular importance because 
they are quickly and trouble-free degradable. However, 
also branched' alcohols, for example those of the kind of 
the oxoalcohols, are to be considered as ecologically 
compatible components and are suitable for acetalizing 
to form the alkyl glycoside compounds of the type used 
In the invention. 

Alkyl glycoside compounds are excellent emulsifier 
components within the scope of the invention not only 
because of their biologic acceptability, but they are 
known to exhibit considerable alkali stability in the 
form of acetals. Drilling-hole treatment agents of the 
kind involved here, and especially drilling fluids, as a 
rule are composed such as to include' alkali reserves, 
for example in order to be capable of counteracting the 
invasion of acidic reactants from the drilled rock. 
Said alkali stability of the alkyl glycoside compounds 
is an essential feature of the suitability thereof in 
practical use. At the same time they provide - depend- 
ing on their specific structures - highly stable W/O 
emulsions. 

The classification of the emulsifiers in each 
of the classes mentioned above is in a per se known 
manner governed by the ratio of the oleophilic portions 
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in a given molecule to the hydrophilic portions of said 
molecule. The assignment may be achieved by way of the 
so-called HLB value? thereby the typical W/O emulsifiers 
are known to be characterized by comparably low HLB 
values - such as those within the range of from 3 to 11 
or 12 - whereas the classical O/W emulsifier will occupy 
the higher range of the numerical HLB values. Also in 
the field as here concerned of the drilling hole treat- 
ment agents the above classification is made use of; cf. 
hereto, e.g., the literature reference Gray, Darley 
loc. cit . , page 321, as quoted above. 

The preferred functionability of each of selected 
alkyl glycoside compounds having the general formula (I) 
is derived from its structural members. The oleophilic 
molecule portion is coined by the moiety R of said form- 
ula. The sugar moiety Z, and here especially the oligo- 
mer distribution thereof - represented by the random 
numerical value for n - will form the hydrophilic 
molecule port ion ♦ Accordingly, W/O emulsifiers of this 
kind are characterized by having markedly oleophilic 
molecule portions with a restriction of the hydrophilic 
molecule portion, while the reversed situation is 
applicable to the case of the typical O/W emulsifiers. 

Accordingly, for the stabilizing of W/O emulsions 
there are particularly suitable those compounds of the 
general formula (I) which at least partially, and 
preferably to a prevailing extent, comprise moieties R 
having 10 and more carbon atoms, and preferably at least 
12 carbon atoms. Alcohol moieties of this kind com- 
prising 16 to 18 carbon atoms may be of particular 
importance for technical as well as economical reasons. 
At the same time here the random mean value n for the 
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glucose moiety as usually present is restricted to 
values below about 2*5 and preferably to maximum values 
of about 2. In preferred embodiments n may be within 
the range of from about 1.2 to 1.8. 

Typical o/W emulsifiers, on the other hand, are the 
alkyl glycoside compounds as described in the quoted 
DE-A1 38 33 780 for washing and cleaning agents, which 
alkyl glycoside compounds are derived, for example, from 
C, rt ..-alcohols. Here the numerical value of n may 

10-14 

reach higher values within the range as indicated. How- 
ewer, it has been Known that among the alkyl glycosides 
based on these comparably lower alcohols having about 8 
to 14 carbon atoms highly active O/W emulsifiers are 
obtained also in the case that numerical value of n is, 
for example, within the range of from about 1.2 to 1.5. 
It is one characteristic feature with respect to the use 
of the alkyl glycoside compounds within the teaching of 
the invention that relatively easy shifts in the 
molecular structure may influence the suitablity of the 
respective component (s) while, however, it is likewise a 
characteristic feature that among the compounds which 
are interesting under a preparation-technological aspect 
there is a. relative large group of compounds suitable 
as stabilizing emulsifiers of the W/o type as well as of 
the O/W type. Here the type of emulsion formed is to a 
high degree co-determined by the total composition of 
the particularly involved drilling fluid or the cor- 
responding drilling mud. 

The alkyl glycoside-based emulsifiers, in a pre- 
ferred embodiment, are employed as the essential com- 
ponents forming the type of emulsion and stabilizing the 
emulsion* Nevertheless the teaching according to the 
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invention also includes mixed systems in which alkyl 
glycosides are used together with other emulsifier 
components. It is preferred that these other emulsifier 
components on their own are ecologically compatible; in 
this context reference may be made to applicant's older 
Canadian Patent Application No. 2,075,208 

wherein selected ether-based and di-salt-based emulsi- 
fiers, respectively, for oil-based inverted emulsions 
have been described. 

If such emulsifier mixtures are used, then in 
preferred embodiments of the invention the alkyl 
glycoside compounds constitute at least 10% by weight, 
and preferably at least 50% by weight, of the respective 
emulsifier system. 

The alkyl glycoside compounds may be used in 
amounts of from about 0.1 to 10% by weight, relative to 
the sum of the liquid phases water and oil. Preferred 
amounts are within the range of from about 0.5 to 5% by 
weight of the emulsifier components, while the range of 
from about 1 to 3% by weight of the emulsifier - again 
relative to the sum of water + oil - is of particular 
importance * 

Within the scope of the so far known preparation of 
surface-active alkyl glycoside compounds it is desired 
that the alcohol employed in an excessive amount in the 
acetalization reaction is separated from the product of 
the acetalization .to such an extent that at best a few 
percent of free alcohol would remain in the reaction 
mixture. Reference is made to the corresponding in- 
formation set forth in the DE-A1 38 33 780 and the 
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method described therein to attain said purpose by thin 
film evaporation for recovering the alcohol. Operating 
in accordance with the invention will not require said 
comparably expensive process step. The alcohols R-OH 
employed for the acetalization throughout are oleophilic 
alcohol components which are present in an excessive 
amount and in admixture with the alkyl -glycoside formed 
or may be supplied to the intended use. If desired, the 
excess amount of alcohol may be partially removed while, 
however, in a preferred embodiment of the invention it 
is provided to employ the alkyl glycosides together with 
at least about 50% by mole and preferably together with 
about 100% by mole of free alcohol - % by mole in each 
case relative to alkyl glycoside compound. The 
economical production of the emulsifiers according to 
the invention is further facilitated by omitting the 
step of bleaching the reaction products as primarily 
obtained, which step in prior art as evidenced by the 
pertinent printed publications is considered as an 
essential process step. Thus, the production process 
for compositions of active substances containing 
alkyl glycoside compounds within the scope of the 
invention may be restricted to the process step of 
acetalization - expediently in the presence of acidic 
catalyst. The crude reaction product may be directly 
put into a commercial use. 

As to the forms of the alkyl glycosides for hand- 
ling in practice, two essentially anhydrous formulations 
have proven to be useful: For one, the alkyl glycosides 
may be stored and handled as concentrated solutions in 
preferably ecologically acceptable oil phases. On the 
other hand, it is possible to employ the alkyl glycosi- 
des as solids - here especially as granules. Since the 
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eraulsifier compounds as such, although they are usually 
solids, tend to sticking and/or smearing, it may be 
appropriate to additionally use particulate solids in 
the formation of the respective granules. Here typical 
auxiliary materials used in crude oil technolgy and 
particulate in nature are suitable, for example weight- 
ing agents, salts, viscosity builders and the like, or 
inert auxiliary materials may be included in the use. 

In the preferred embodiment as especially featured 
in the introduction, the appropriate oil phases are 
constituted by the ecologically compatible ester oils, 
oleophilic alcohols and/ or ethers described in appli- 
cant's older applications as quoted. When said agents 
are used r the invention relates to the drill-hole 
treatment agents which are fluid and pumpable within the 
temperature range of from 5 *C to 20 *C, and more 
specifically drilling fluids based on 

either a continuous oil phase, especially in 

admixture with a dispersed aqueous phase (W/O 

inverted type) 

or a dispersed oil phase in a continuous aqueous 
phase (O/W emulsion type) . 

The ecologically compatible oils and oil phases, 
with respect to the possible physical properties there- 
of, cover a wide range. The invention comprises, on the 
one hand, oil phases which are fluid and pumpable also 
at low temperatures. These, more particularly, include 
representatives suitable for the preparation of W/O 
emulsions. However, on the other hand, highly viscous 
to solid oil phases and materials of this type may also 
be included in the use within the scope of the teaching 
according to the invention. This may be exemplified by 
the following deliberations: 
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For water-based O/W emulsion fluids a high mobility 
of the dispersed oil phase is not required and, as the 
case may be, not even desirable. For example , to ensure 
good lubricating properties, oil phases adjusted such as 
to be comparably viscous may be advantageous. Another 
possible use of highly viscous or even solid ecological- 
ly compatible oil phases may be constituted, if the 
respective oil phase involved in the final product is 
only partially formed by said highly viscous to solid 
representatives of degradable esters, alcohols and/ or 
ethers which themselves have been admixed with comparab- 
ly highly liquid oils of this kind. 

Nevertheless, there is consistently applicable to 
all oil phases or mixed oil phases to be used according 
to the invention that flash points of at least about 
100 *C and preferably flash points of above about 135 'C 
are demanded for reasons of safety in operations. 
Values that are distinctly higher, particularly those 
above 150 *C, may be especially expedient. Furthermore, 
there is consistently applicable to the oil phases as 
potentially susceptible to hydrolysis that may be used 
within the scope of the invention not only that the 
requirement of the ecological compatibility will have to 
be met by the compound put into use, i.e., for example, 
the respectively selected ester oil or ester oil mix- 
ture, but also that no toxicological and especially no 
inhalation-toxicological danger will be induced upon a 
partial saponification in practical use. Within the 
scope of the mentioned older applications there has been 
described in great detail that here, more particularly, 
the various representatives of ester oils are referred 
to, with the monofunctional alcohols from the esters 
formed being again of particular significance here. In 
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comparison to polyfunction! alcohols, the lower members 
of the monofunctional alcohols are highly volatile, so 
that here a partial hydrolysis may cause exposure to 
secondary danger. Accordingly, in the classes of the 
various ester oils those monofunctional alcohols 
included in the use, or the moieties of such alcohols, 
have been chosen so that they have at least 6 carbon 
atoms, and preferably at least 8 carbon atoms, in the 
molecule thereof. 

The inverted drilling fluids of the kind involved 
according to the invention, irrespectively of a definite 
property of the continuous oil phase, in preferred 
embodiments have a plastic viscosity (PV) within the 
range of from 10 to 60 mPa.s. and a flow limit (yield 
point, YP) within the range of from 5 to 40 lb/100 ft - 
each determined at 50 # C. 

As an oil phase which is ecologically compatible 
and well fluid at low temperature, there have proven to 
be useful, more specif cally, ester oils of monocarboxyl- 
ic acids which then, in a preferred embodiment of the 
invention, are derived from at least one of the follow- 
ing subclasses: 

a) Esters of c^g-monocarboxylic acids and mono- 
and/or poly functional alcohols, whereof the 
moieties of monohydric alcohols comprise at least 6 
carbon atoms and preferably at least 8 carbon atoms 
and the polyhydric alcohols preferably have from 2 
to 6 carbon atoms in the molecule, 

b) Esters of monocarboxylic acids of synthetic and/or 
natural origin comprising from 6 to 16 carbon 
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atoms, and more specifically esters of aliphatic 
saturated monocarboxylic acids and mono- and/or 
polyfunctional alcohols of the kind mentioned in 
a), 

c) Esters of olefinically mono- and/or polyunsaturated 
monocarboxylic acids having at least 16, and 
especially 16 to 24 carbon atoms and especially 
monofunctional straight-chain and/or branched 
alcohols. 

Starting materials for recovering numerous mono- 
carboxylic acids falling under these subclasses, 
especially those having a higher number of carbon atoms, 
are vegetable and/or animal oils- There may be mention- 
ed coconut oil, palm kernel oil and/or babassu oil, 
especially as feedstock for the recovery of monocarb- 
oxyiic acids of the prevailing range up to C 1Q and of 
essentially saturated components. Ester oils of 
vegetable origin based on olefinically mono- and option- 
ally poly-unsaturated carboxylic acids of the range of 

°16-24 ar€ ' f ° r exaw P le ' P alm ** rnel oil ' P eanut oil ' 
castor oil, sunflower oil, and especially rapeseed oil. 
But also components synthetically recovered are import- 
ant structural elements for ecologically compatible oil 
phases on the side of the carboxylic acids as well as on 
the side of the alcohols. 

Preferably, the oil phase has a solidification of 
below about 0°C and a Brookfield Viscosity at zero to 
5*0 of less than about 55 mPa.s. 
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Additives to. the oil-based and/or water-based fluid 

Inverted drilling muds conventionally contain, 
together with the continuous oil phase, the finely 
dispersed aqueous phase in amounts of from 5 to 50% by 
weight. In water-based emulsion fluids the dispersed 
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oil phase is usually present in amounts of from at least 
about 1 to 2% by weight, frequently in amounts of from 
at least about 5% by weight with an upper limit of the 
oil portion of about from 40 to 50% by weight - the 
percentage by weight in all cases being based on the sum 
of the unloaded liquid portions of oil/water. 

Besides the water content, there are to be taken 
into consideration all of the additives provided for 
comparable types of fluids. Said additives may be 
water-soluble, oil-soluble and/or water-dispersible 
and/or oil-dispersible. 

Conventional additives, besides the eroulsifiers 
defined according to the invention, include, for 
example, fluid-loss additives, soluble and/or insoluble 
materials to build-up structural viscosity, alkali 
reserve, agents for inhibiting an undesirable water 
exchange between drilled formations - e.g. water-swell- 
able clays and/or salt layers - and the, e.g., water- 
based drilling fluid, wetting agents for an improved 
strike of the emulsified oil phase on solid surfaces, 
e.g. for improving the lubricating effect, but also for 
improving the oleophilic closure of exposed rock 
formations, e.g. rock surfaces, biocides, for example 
for inhibiting bacterial onset and growth of 0/W 
emulsions and the like. In detail, reference is here to 
be made to pertinent prior art such as described, for 
example, in the technical literature as initially 
quoted; cf., more specifically, Gray and Darley, loc. 
cit., Chapter 11, "Drilling Fluid Components". Just by 
way of an excerpt, there may be quoted: 
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Finely dispersed additives for increasing the 
density of the fluid: Widely used is barium sulfate 
(baryte) , but also calcium carbonate (calcite) or the 
mixed carbonate of calcium and magnesium (dolomite) are 
used* 

Agents for a build-up of structural viscosity which 
simultaneously will act as fluid-loss additives: Here, 
bentonite of hydrophobized bentonite are to be mentioned 
in the first place. For salt water fluids, other com- 
parable clays, and more specifically attapulgite and 
sepiolite are of considerable importance in practice. 

Also the use in combination of organic polymer 
compounds of natural and/or synthetic origin may be of 
considerable importance in this connection. There may 
be especially mentioned starch or chemically modified 
starches, cellulose derivatives such as carboxymethyl- 
cellulose, guar gum, xanthan gum, or also merely 
synthetic water-soluble and/or water-dispersible polymer 
compounds, especially of the type of the high molecular 
weight polyacryl amide components with or without an- 
ionic or cation modifications, respectively. 

Diluents for regulating the viscosity: The so- 
called diluents (thinners) may be organic or inorganic 
in nature. Examples for organic thinners are tannin 
and/or quebracho extract- Further examples are lignite 
and lignite derivatives, especially lignosulfonates. 
However, as has been set forth hereinabove, in a pre- 
ferred embodiment, just here no toxic compounds will be 
included in the use, among which in the first place the 
respective salts with toxic heavy metals such as 
chromium and copper are to be mentioned. Polyphosphate 



Confidential 
Outside Counsels' 
Eyes Only 



MIPI 000067 





2088697 



D 9223 



19 



Mar. 04, 1991 



compounds constitute an example of inorganic thinners. 

Additives inhibiting the undesirable water-exchange 
with, for example, clays: Here to be considered are the 
additives known from prior art for oil- and water-based 
drilling fluids. These include halides and/ or 
carbonates of the alkali and/or alkaline earth metals, 
whereof the potassium salts, optionally in combination 
with lime, may be of particular importance. 

Reference may be made, for example, to the relevant 
publications in "Petroleum Engineer International", 
September 1987, 32-40, and "World Oil", November 1983, 
93-97. 

Alkali reserves: Here to be taken into consider- 
ation are inorganic arid/or organic bases adjusted to 
match the total behavior of the fluid, and wore part- 
icularly basic salts or hydroxides of alkali and/or 
alkaline earth metals as well as organic bases. Kind 
and amount of these basic components will have been 
selected and mutually adjusted in a known manner so that 
the drilling hole treating agents will be adjusted to a 
pH value within the range of from about neutral to 
moderately basic, especially to the range of from about 
7.5 to 11. 

Basically, the amounts of each of the auxiliary 
materials and additives is within the conventional range 
and, thus, may be learnt from the relevant literature as 
quoted . 
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EXAMPLES 

in the following Examples 1 to 4, by observation of 
a standard formulation for oil-based drilling fluid 
systems of the W/O type there are set forth appropriate 
drilling fluid systems, wherein each continuous oil 
phase is formed by a selected oleophilic carboxylic acid 
ester of the following definition: 

An ester mixture comprising substantially saturated 

fatty acids based on palra kernel and 2-ethylhexanol 

which to the by far predominating part is derived from 

C -carboxylic acids and conforms to the following 

12/14 
specification: 

C 8 : from 3 . 5 to 4.5% by weight 

°10 : from 3 * 5 to 4 * 5% by wei ^ ht 

C 12 : from 65 to 70 % by weight 

C 14 : from 20 to 24 * by weight 
C - about 2 % by weight 

C, D ; from 0.3 to 1 % by weight 
lo 

The ester mixture is a bright yellow liquid which 
has a flash point in excess of 165 'C and a viscosity 
(Brookfield, 20 *C) of from 7 to 9 cP. 

The viscosity characteristics are determined with 
unaged and aged material as follows: 

Measurement of the viscosity at 50 *C in, a Fann-35- 
viscosimeter from the company Baroid Drilling Fluids, 
inc.. in a per se known manner there have been deter- 
mined the plastic viscosity (PV) . the yield point (YP) 
and the gel strength (lb/100 ft 2 ) after 10 seconds and 
after 10 minutes. In Example 1 there is further deter- 
mined the fluid loss value (HTHP) . 
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Ageing of the respective drilling fluid is effected 
by way of a treatment at 125 'C in an autoclave - in a 
so-called roller oven - for 16 hours. 

The drilling fluid systems are composed in a per se 
known manner in accordance with the following basic 

formulation: 

230 ml of carboxylic acid ester oil 
26 ml of water ™ 
6 g of organophilic bentonite (GELTONE from 
the company Baroid Drilling Fluids, • 

Inc.) tm 
12 g of organophilic lignite (DURATONE from the 
company Baroid Drilling Fluids, Inc.) 

2 g of lime 

6 g of emulsifier based on alkyl glycoside 

3 g of co-emulsifier based on C 1S fatty acid 

- only used in Examples 3 and 4 - 
346 g of baryte 

9.2 g of CaCi 2 . 2 HjO 

Example 1 

As an emulsifier based on alkyl glycoside there is 
employed the condensation product of glucose and 
C -fatty alcohol of natural origin (commercial product 
«5£ rol ™C of applicant) . The characteristic values - 
as indicated above - determined of the unaged and of the 
aged materials have been compiled in the following 
summarizing Table. 
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Unaged Aged 
Material Material 



Plastic viscosity (PV) 
Yield point (YP) 
Gel strength (lb/ 100 ft 2 ) 

10 seconds 

10 minutes 

HTHP 3 nil 
Example 2 

.* 

In this Example there is employed, as an emulsifier 
based on alkyl glycoside, the reaction product of 
glucose with a fatty alcohol mixture of natural origin 
with a by far prevailing chain length of C 12 -lt < coia ~ 
mercial product "Lorol™ 1214" of applicant). The 
characteristic values determined of the unaged and of 
the aged materials are as follows: 

Unaged Aged 
Material Material 



Plastic viscosity (PV) 
Yield point (YP) 
Gel strength (lb/ 100 ft 2 ) 

10 seconds 

10 minutes 



41 
14 



7 
11 



44 

22 



18 
36 



41 

15 



8 
11 



42 
18 



13 
25 



HTHP 5 ml 
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Example 3 

The run of Example 1 is repeated, except that - as 
initially indicated - a co-emulsif ier based on C 13 -fatty 
acid is additionally employed. The characteristic values 
determined of the unaged and of the aged materials are 
as follows: 



Unaged Aged 
Material Material 



Plastic viscosity (PV) 37 36 

Yield point (YP) 7 8 
Gel strength (lb/ 100 ft 2 ) 

10 seconds 5 6 

10 minutes 11 5 



Example 4 

The run of Example 2 is repeated, except that also 
here a co-emulsif ier based on C 1Q -fatty acid is add- 
itionally employed. The characteristic values determined 
of the unaged and of the aged materials are as follows: 



Unaged Aged 
Material Material 



Plastic viscosity (PV) 38 35 

Yield point (YP) 13 10 
Gel strength (lb/100 ft 2 ) 

10 seconds 7 5 

10 minutes 14 9 
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Example 5 

In the following Example 5 a water-based emulsion 
fluid using a complex oleophilic polycarboxylic acid 
ester having lubricating properties is prepared as a 
dispersed oil phase in accordance with the following 
procedure: 

First, a homogenized slurry containing 6% by weight 
of bentonite is produced from a commercially available 
bentonite (non-hydrophobized) and tap water and the pH 
value thereof is adjusted to from 9.2 to 9.3 with 
caustic soda solution. 

This pre-swollen bentonite phase is charged and, in 
subsequent process steps - each with thorough mixing - , 
the individual components of the water-based ester-oil 
emulsion are incorporated in accordance with the follow- 
ing formulation: 

350 g of 6% by weight bentonite solution 
1.5 g of commercial carboxymethylcellulose 

(of low viscosity) (Relatin U 300 S 9) 
35 g of sodium chloride 
70 g of complex ester 
3 g of emulsifier of Example 2 
219 g of baryte 

As an oleophilic ester oil phase there is employed 
the reaction product of trimethylolpropane (14% by 
weight) , a commercially available diraer fatty acid 
mixture (24% by weight) and oleic acid as the balance. 
The dimer fatty acid mixture contains 77% by weight of 
dimer acids and tri- and higher polycarboxylic acids as 
the balance - here % by weight relative to the dimer 
fatty acid mixture. 
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The viscosity of the 0/W emulsion fluid thus 
prepared is determined as follows: 

First the plastic viscosity (PV) , the yield point 
(YP) and the gel strength after 10 seconds and 
10 minutes of the unaged emulsion fluid are determined 
at room temperature. 

Then the emulsion fluid is aged under static 
conditions at 90 *C for 16 hours in order to test the 
influence of the temperature on the stability of the 
emulsion. Then the viscosity values are once more 
determined at room temperature. 



Unaged 
Material 



Aged 
Material 



Plastic viscosity (PV) 

Yield point (YP) 

Gel strength (lb/100 ft 2 ) 

10 seconds 

10 minutes 



101 



49 



50 



18 



114 



16 



52 



53 
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CLAIMS: 

1. An invert emulsion drilling fluid composition 
suitable for the environmentally- accept able development of 
a geological resource , said composition comprising; 

(a) an ecological ly-compatible continuous oil phase? 

(b) an aqueous phase dispersed in said oil phase; 

(c) a thickening agent; 

(d) a fluid- loss additive; 

(e) a weighting agent; 

(f) an alkali reserve component; and 

(g) a water- in-oil emulsifier component comprising a 
surface-active alkyl glycoside. 

2. A composition as in claim 1, wherein said alkyl 
glycoside has the structural formula I: 

R - 0 - Z n (I) 
wherein: 

R represents a linear or branched, saturated or 
unsaturated alkyl radical containing at least 8 carbon 
atoms ; 

Z represents one or more aldose or ketose units; and 
n has an average value of 1 to 5. 

3. A composition as in claim 2, wherein R contains at 
least 12 carbon atoms and n has a maximum value of 2. 

4. A composition as in claim 1, 2 or 3, wherein said 
alkyl glycoside is present in the amount of about 0.1 to 
about 10% by weight, based on the sum of the weight of said 
oil phase and said aqueous phase* 
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5. A composition as in any one of claims 1 to 4, wherein 
said oil phase is selected from the group consisting of an 
ester oil of a mono- or polycarboxylic acid and a mono- or 
polyfunctional alcohol, a carbonic acid ester oil, an 
oleophilic alcohol and an oleophilic ether. 

€• A composition as in claim 5 t wherein said ester oil 
of a mono- or polycarboxylic acid and a mono- or 
polyfunctional alcohol is selected from the group 
consisting of: 

a) an ester of a C x -C s monocarboxylic acid and a mono- 
or polyfunctional alcohol wherein said monof unctional 
alcohol contains at least 6 carbon atoms and said 
polyfunctional alcohol contains from 2 to 6 carbon atoms in 
the molecule ,- 

b) an ester of a C 6 -C l6 aliphatically saturated 
monocarboxylic acid and a mono- or polyfunctional alcohol 
as in a) ; and 

c) an ester of a mono- or polyolef inically 
unsaturated C 16 -C 2 < monocarboxylic acid and a monofunctional 
straight chain or branched alcohol. 

7. A composition as in any one of claims 1 to 6, wherein 
said oil phase has a flash point of at least about lOO^C. 

8. A composition as in any one of claims 1 to 7, wherein 
said oil phase has a solidification value of below about 
0°C and a Brookf ield viscosity at 0 to 5°C of less than 
about 55 mPa.s. 

9. A composition as in any one of claims 1 to 8, having 
a plastic viscosity of from about 10 to about 60 mPa.s and 
a yield point of from about 5 to about 40 lbs/100 ft 2 , each 
determined at about 50°C. 
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10. A composition as in any one of claims 1 to 9, 
wherein said aqueous phase comprises from about 5 to. about 
50% by weight of said composition, and contains CaCl 2 or KC1 
salts dissolved therein. 

11. A composition as in any one of claims 1 to 10, 
wherein said geological resource is an oil or natural gas 
deposit. 

12 . A process of developing a geological resource by 
drilling, comprising contacting said resource during 
drilling with an ecologically-acceptable composition as in 
any one of claims 1 to 11. 



Confidential 
Outside Counsels' 
Eyes Only 



MIPI 000077 



(19) 



Canadian 

Intellectual Property 
Office 

An Agency of 
Industry Canada 



Office de la Propriete 

tntellectuelle 

du Canada 

Un organisme 
dlndustrie Canada 



01) CA 2 088 697 < 13 > C 

(40) 08.04.2003 

(43) 20.02.1992 

(45) 08,04.2003 



(12) 

(21) 2 088 697 

(22) 25.07.1991 



(51) imci.*: C09K 7/06, C09K 7/02, 
B01F 17/56 

(85) 03.02.1993 

(86) PCT/EP91/01396 

(87) WO92/002S94 



(30) 
(73) 



P 40 24 658.2 DE 03.08.1990 



HENKEL KOMMANDTTGESELLSCHAFT AUF 
AKTIEN 

Henkelstrasse 67 D- 

40589 DUSSELDORF XX (DE). 



(72) 



MUELLER, HEINZ (DE). 
HEROLD, CLAUS-PETER (DE). 
WEUTHEN, MANFRED (DE). 



(74) 



BORDEN LADNER GERVAIS LLP 



(54) UTIUSATION DE COMPOSES TENSIO-ACTIFS A BASE DE GLYCOSIDE ALKYLE DANS DES FLUIDES DE 
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(54) USE OF SURFACE-ACTIVE ALKYL GLYCOSIDE COMPOUNDS IN WATER- AND OIL-BASED DRILLING 
FLUIDS AND OTHER DRILL-HOLE TREATMENT AGENTS 



Described is the use of surface-active alkyl 
glycoside compounds as ecologically compatible emulsl- 
fiers of the W/O type and O/W type, respectively, in 
fluid and pumpable drilling fluids and other fluid 
drilling-hole treatment agents which comprise a con- 
tinuous or a dispersed oil phase together with an 
aqueous phase and which are suitable for an 
environment- ally acceptable exploitation of geological 
resources, for example oil or natural gas deposits. 
The invention further relates to inverted drilling 
fluids which are suitable for a non-polluting exploit- 
ation of geological resources and contain a continuous 
oil phase and, present therein, a dispersed aqueous 
phase together with emulstfiers, further conventional 
auxiliary agents such as thickeners, fluid-loss addit- 
ives, weighting agents, water-soluble salts and/or 
alkali reserves, said Inverted drilling fluids being 
characterized in that they contain surface-active alkyl 
glycoside compounds of formula (I) as emulsifier or as 
an emulsifier component together with an ecologically 
compatible continuous oil phase. 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF TEXAS 
TYLER DIVISION 



HALLIBURTON ENERGY SERVICES, 
INC., 

Plaintiff, 

v. 



M-I, L.L.C., 



Defendant. 



CIVIL ACTION NO. 6:05-CV-155(LED) 
Jury Demanded 




M L L.L.C/S PRELIMINARY INVALIDITY CONTENTIONS 

Plaintiff Halliburton Energy Services, Inc. ("Halliburton"), pursuant to its Complaint and 
Disclosure of Asserted Claims and Preliminary Infringement Contentions as required by P.R. 
3-1, has asserted that M-I, L.L.C.'s ("M-I's") Rheliant drilling fluid system infringes, contributes 
to infringement, or induces infringement of claims 1-3, 5-6, 8-24, 33, 39-40, 42-43, 45-62, 71, 
77-78, 80-81, 83-99, 108, 114-115, 117-118, 121, 123-131, 140, 146-147, and 149-150 of U.S. 
Patent No. 6,887,832 ("the l 832 patent"). In addition, in separate correspondence Halliburton 
confirmed that the priority date assignable to each and every asserted claim is the 4 832 patent 
application filing date: June 19, 2002. 

In response and pursuant to P.R. 3-3, M-I provides its Preliminary Invalidity Contentions 
as follows: 

(a) Identity of Prior Art Items : 

• 35 U.S-C §§ 102(a), 102(b), and/or 103(a) - publications 

(A) Kim Burrows et al., "New Low Viscosity Ester Is Suitable for Drilling Fluids in 
)eepwater Applications," SPE/IADC 66553, presented at the SPE/EPA/DOE 
xploration and Production Environmental Conference held in San Antonio, 
exas, Feb. 26-28, 200 1. 
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(B) Baroid Drilling Fluids PETROFREE Biodegradable Invert Emulsion Drilling 
Fluid (1993) & RM-63 Rheology Modifier (1990) product brochures. 

(C) United States Patent No. 5,237,080, which issued on August 17, 1993 and 
includes earlier publication priority data on its face. . 

(D) United States Patent No. 6,289,989, which issued on September 18, 2001 and 
includes earlier publication priority data on its face. 

(E) United States Patent No. 5,254,53 1 , which issued on October 1 9, 1 993 . 

(F) United States Patent No. 5,441 ,927, "Fluid Drill-Hole Treatment Agents Based on 
Polycarboxylic Acid Diesters," which issued on August 15, 1995 and includes 
earlier publication priority data on its face. 

(G) L. Knox et al., "New Developments in Ester-based Mud Technology," AADE-02- 
DFWM-HO-41, presented at the AADE 2002 Technology Conference held in 
Houston, Texas, Apr. 2-3, 2002. 

(H) L. J. Fraser, "Field Application of the All-Oil Drilling Fluid Concept," IADC/SPE 
19955, presented at the 1990 IADC/SPE Drilling Conference held in Houston, 
Texas, Feb. 27-Mar. 2, 1990. 

(I) Transcript of Designated Confidential Oral Deposition of Kimberly Burrows, Oct. 
26, 2005 ("Burrows Tr."). 

(J) International Application No. PCT/GB95/00680 (International Publication No. 
WO 95/26386), entitled "Drilling Mud," which published on October 5, 1995 and 
includes earlier publication priority data on its face. 

(K) Canadian Patent No. 2,088,697, which issued on April 8, 2003, but contains 
earlier publication priority data on its face indicating a publication date of 
February 20, 1992. 

(L) C. Cameron, "Drilling Fluid Design and Management for Extended Reach 
Drilling," IADC/SPE 72290, presented at the IADC/SPE Middle East Drilling 
Technology meeting held in Bahrain, Oct. 22-24, 200 1 . 

(M) Daniel Eckhout et al., "Development Process and Field Applications of a New 
Ester-based Mud System for ERD Wells on Australia's Northwest Shelf," 
IADC/SPE 62791, presented at the 2000 IADC/SPE Asia Pacific Drilling 
Technology meeting held in Kuala Lumpur, Malaysia, Sept. 11-13, 2000. 

(N) Luigi F. Nicora et al., "High-Density Invert-Emulsion System with Very Low 
Solids Content to Drill ERD and HPHT Wells," SPE 65000, presented at the 2001 
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SPE International Symposium on Oilfield Chemistry held in Houston, Texas, Feb. 
13-16, 2001. 

(0) M. Mas et al., "A New High-Temperature Oil-Based Drilling Fluid," SPE 53941, 
presented at the 1999 SPE Latin American and Caribbean Petroleum Engineering 
Conference held in Caracas, Venezuela, Apr. 21-23, 1999. 

(P) International Application No. PCT/US96/0093 (International Publication No. WO 
96/22342, entitled "Base Oil for Wellbore Fluids," which published on July 25, 
1996. 

• 35 U.S.C. § 102(b) - on sale bar 

(Q) Petrofree LV drilling fluid system, including thinners Coldtrol, ATC, and OMC- 
42, was sold by Halliburton to Kerr-McGee Corporation in 1999 or 2000 in 
combination with an invert emulsion base, thinners, emulsifiers and weighting 
agents. {See Prior Art Item (A); HAL0015101-15103, HAL 0015053-0015071; 
Burrows Tr. at p. 61 1. 3 to p. 62 L 5, p. 86 1. 25 to p. 88 1. 10.) 

In addition, Petrofree (ester based oil), Petrofree SF (internal olefin base oil), 
Petrofree LV (low-viscosity ester base oil), and Petrofree LE (linear alpha olefin 
base oil) were all available prior to June of 2001 in combination with an invert 
emulsion base, thinners, emulsifiers and weighting agents. (Burrows Tr. at p. 61 
1.3 to p. 62 1.5.) 

• 35 U.S.C. § 102(e) - prior patent publication filed by different invention entity 

(R)) International Application No. PCT/US00/35609 (International Publication No. 
WO 02/053675), entitled "Thinners for Invert Emulsions," which was filed on 
December 29, 2000 and published on July 1 1 , 2002. 

(S) International Application No. PCT/US00/35610 (International Publication No. 
WO 02/053676), entitled "Thinners for Invert Emulsions," which was filed on 
December 29, 2000 and published on July 1 1 , 2002. 

(b) Anticipation and/or Obviousness : 

(A) Prior Art Item (A) anticipates claims 1, 2, 3, 5, 6, 8, 9, 10, 11, 12, 13, 14, 15, 16, 
17, 18, 20, 21, 22, 33, 39, 42, 43, 45, 47, 48, 49, 50, 52, 53, 54, 55, 56, 58, 59, 60, 
71, 77, 80, 81, 85, 86, 87, 88, 90, 92, 93, 94, 95, 96, 97, 108, 114, 117, 118, 121, 
123, 124, 125, 126, 127, 129, 140, 146, and 149 of the '832 patent. Prior Art 
combinations (A)/(H); (A/L); (A/M); (A/N); and (A/O) each render obvious claim 
1 of the '832 patent. Prior Art combination (A/Q) renders obvious claims 12, 13, 
22, 39, 50, 52, 60, 77, 88, 90, 97, 114, 126, 129, 146. Prior Art combination (A)- 
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(S) renders obvious claim 14. Prior Art combinations (A/I**) renders obvious 
claims 19, 20, 39, 57, 58, 77, 94, 95, 114, 125, 127, and 146. Prior Art 
combination (A/B/D-H/M-S) renders obvious claims 40, 78, 115, and 147. The 
motivation to combine these references comes expressly and/or implicitly from 
the prior art, from the knowledge of persons of ordinary skill, and/or from the 
nature of the problem to be solved. 

(B) Prior Art Item (B) anticipates claims l \ 2, 8*, 9, 14, 17, 18, 19, 20, 22, 23, 39, 45, 
47, 55, 56, 57, 58, 60, 61, 77, 85, 93, 94, 95, 97, 98, 114, 125, 126, 127, and 146. 
Prior Art combination (B/P) renders obvious claims 17, 19, 20, 55, 57, 58, 94, 95, 
125, and 127. The motivation to combine these references comes expressly 
and/or implicitly from the prior art, from the knowledge of persons of ordinary 
skill, and/or from the nature of the problem to be solved. 

(C) Prior Art Item (D) anticipates claims 1, 39, 77, 1 14 and 146. 

(D) Prior Art Item (E) anticipates claims 1* , 6, 12, 39, 43, 50, 77, 81, 88, 114, 118 and 
146. 

(E) Prior Art Item (F) anticipates claims 1*, 6, 39, 43, 77, 81, 114, 118, and 146. 

(F) Prior Art Item (G) anticipates claims 1, 6, 8, 14, 19, 39, 43, 77, 114, 81, 118, and 
146. 

(G) Prior Art Item (H) anticipates claims 8, 39, 45, 77, 1 14, and 146. 

(H) Prior Art Item (I) anticipates claims 1, 8, 9, 17, 18, 42, 45, 47, 55, 56, 80, 85, 93, 
117, and 121. 

(I) Prior Art Item (J) anticipates claims 1*, 6, 17, 43, 55, 81, and 118. Prior Art Item 
(J) renders obvious claims 21, 59, 96, and 149. The motivation to combine these 
references comes expressly and/or implicitly from the prior art, from the 
knowledge of persons of ordinary skill, and/or from the nature of the problem to 
be solved. 

(J) Prior Art Item (K) anticipates claims l\ 6, 43, 81, and 118. Prior Art Item (K) 
renders obvious claims 20, 59, 95, and 125. The motivation to combine these 
references comes expressly and/or implicitly from the prior art, from the 
knowledge of persons of ordinary skill, and/or from the nature of the problem to 
be solved. 

(K) Prior Art Item (L) anticipates claims 8, 14, 17, 19, 21, 45, 55, 57, 59, 94, 96, 127, 
and 149. 



•* See Reference (I) at 195. 
* See Reference (1) at 22. 
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(L) Prior Art Item (M) anticipates claims 8, 14, 17, 19, 33, 39, 45, 55, 57, 71, 77, 94, 
108, 114, 127, 140, and 146. 

(M) Prior Art Item (N) anticipates claims 8, 17, 20, 21 , 22, 39, 45, 55, 58, 59, 77, 95, 
96, 114, 125, 146, and 149. 

(N) Prior Art Item (O) anticipates claims 20, 22, 39, 58, 60, 77, 95, 97, 1 1 4, 1 25, 1 26, 
and 146. 

(O) Prior Art Item (P) anticipates claims 1, 6, 8, 18, 20, 22, 39, 43, 45, 56, 58, 60, 81, 
93, 95,97, 118, 125, and 126. 

(P) Prior Art Item (Q) anticipates claims 1, 6, 8, 9, 10, 11, 12, 16, 17, 18, 39, 42, 43, 
45, 47, 48, 49, 50, 54, 55, 56, 77, 81, 85, 86, 87, 88, 93, 114, 118, 123, 124, and 
146. 

(Q) Prior Art Item (R) anticipates claims 1*, 6, 12, 13, 17, 18, 20, 22, 39, 43, 50, 52, 
55, 56, 58, 60, 77, 81, 88, 90, 93, 95, 97, 1 14, 118, 125, 126, 129, and 146. 

(R) Prior Art Item (S) anticipates claims f , 6, 12, 13, 39, 43, 50, 52, 77, 81, 88, 90, 
114, 118, 129, and 146. 

M-I reserves the right to assert additional combinations of Prior Art Items in addition to 
those outlined above. 

(c) Invalidity Claim Chart : 

See Claim Chart attached as Exhibit A. The lists of locations of each element in each 
reference are representative, and do not necessarily include each and every location. 

M-I does not contend that any element of any claim asserted by Halliburton is governed 
by 35 U.S.C. § 112^6. 

(d) 35 U.S.C. § 112 

M-I contends that the following claims are not enabled and therefore are invalid: 
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• if the term "fragile gel drilling fluid" is an element of the claims, then all asserted claims 
are invalid based on indefiniteness under 35 U.S.C. § 1 12 ^ 1, on the ground that, claims 
to a "fragile gel drilling fluid" are not enabled (Burrows Tr. pp. 37-43; 71-73; 103-105; 
107-108; 219-221; and 225) 

• if the term "fragile gel drilling fluid" is an element of the asserted claims, those claims 
are also invalid because the mechanism Halliburton uses to determine if a fluid is a 
"fragile gel drilling fluid," a Brookfield test, is not disclosed, and is done using a 
modified instrument not available outside Halliburton. (Burrows Tr. p. 112) 

• asserted claims 33, 71, 108, and 140 are invalid based on indefiniteness under 35 U.S.C. 
§ 112 H 1, on the ground that these claims to an "ester-free" drilling fluid are not 
enabled; and/or are invalid under 35 U.S.C. §§ 101, 112 ^[2 on the ground that these 
claims are not directed to applicants' invention. (See Burrows Tr. at p. 85 1. 16 to p. 86 1. 
24 (indicating that late 2003 was the first time that Halliburton did any work in trying to 
develop a fluid that had fragile gels or fragile gel properties that did not include esters in 
the emulsion base); Huffman Tr. at p. 90) 

• asserted claims 42, 80, 117, 121 are invalid based on indefiniteness under 35 U.S.C. § 
112 If 1, on the ground that these claims to "instantaneously" are not described or 
enabled. (Burrows Tr. at p. 71-73) 

• asserted claims 9-10, 47-48, 85-86, and 123 are invalid based on indefiniteness under 35 
U.S.C. § 1 12 T| 1, on the ground that these claims to "immediately" are not described or 
enabled. (Burrows Tn at p. 72-73) 
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• asserted claims 1 1, 49, 87, and 128 are invalid based on indefiniteness under 35 U.S.C. § 
112 K 1, on the ground that these claims to "no appreciable pressure spike" are not 
described or enabled. (Burrows Tr. at p. 73, 78) 

• asserted claims 24, 62, 99, and 128 are invalid based on indefiniteness under 35 U.S.C. § 
112 H 1, on the ground that these claims to "low difference in surface and downhole 
equivalent circulating densities" are not described or enabled. (Burrows Tr. at p. 79- 
80) 

• asserted claim 128 is invalid based on indefiniteness under 35 U.S.C. § 112 1} 1, on the 
ground that this claim to "no significant sag" is not described or enabled. (Burrows Tr. 
at p. 80) 

• asserted claim 128 is invalid based on indefiniteness under 35 U.S.C, § 112 TJ 1, on the 
ground that this claim to "generally flat rheology" is not described or enabled. 
(Burrows Tr. p. 80-82) 

• asserted claims 40, 78, 115, 147 are invalid based on indefiniteness under 35 U.S.C. § 
112 f 1, on the ground that these claim to incorporating additives "quickly" are not 
described or enabled. 

M-I contends that asserted method claims 1-3, 6, 8-24, 33, 39-40, 42-43, 45-62, 71, 77- 
78, 80-81, 83-99, 108, 114-115, and 117 are invalid based on indefiniteness under 35 U.S.C. § 
1 12 U 2 and, alternatively, are invalid as improper process claims under 35 U.S.C. § 101, on the 
ground that these claims recite mere "use" and fail to particularly point out and distinctly claim 
any active, positive steps of the method. M-I further contends that asserted claims 1-3, 6, 8-24, 
33, 39-40, 42-43, 45-62, 71, 77-78, 80-81, 83-99, 108, 114-115, and 117 are invalid based on 
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indefiniteness under 35 U.S.C. § 1 12 ^ 1 on the ground that these claims are not enabled method 
claims. 

M-I reserves the right to supplement its Preliminary Invalidity Contentions under P.R. 
3-3 should additional grounds of invalidity be discovered. 

Respectfully submitted, 




John R. Keville 

Attorney in Charge 

kevillej @ho wrey.com 
Texas Bar No. 00794085 

Stephen H. Cagle 

cagles@howrey.com 
Texas Bar No. 03591900 

HOWREY LLP 

1111 Louisiana, 25 th Floor 

Houston, Texas 77002-5242 

Telephone: (713) 787-1400 

Facsimile: (713)787-1440 

Of Counsel : 
S. Calvin Capshaw 
ccapshaw@mailbmc.com 
BROWN McCARROLL, L.L.P. 
1 127 Judson Road, Suite 220 
Longview, Texas 7560 1-5157 
Telephone: (903) 236-9800 
Facsimile: (903)236-8787 

ATTORNEYS FOR DEFENDANT, 
M-I, L.L.C. 
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CERTIFICATE OF SERVICE 



I hereby certify that the following counsel of record are being served this 28th day of 
October, 2005, with a copy of M-I, L.L.C.'s PRELIMINARY INVALIDITY CONTENTIONS 
via United States First Class Mail. 



Monte M. Bond 
GODWIN GRUBER, LLP 
Renaissance Tower 
1201 Elm Street, Suite 1700 
Dallas, Texas 75270 
Telephone: (214)939-4400 
Facsimile: (214) 760-7332 

Michael E. Jones 
POTTER MINTON, P.C. 
500 Plaza Tower 
Tyler, Texas 75702 
Telephone: (903)597-8311 
Facsimile: (903) 593-0846 
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